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TECHNICAL FIELD 



[Industrial Application] 

This design is related with the opening control structure of the secondary vaive for centrifugal spark 
advancers in more detail abottt an engine tiirottle centrifugal-spark-advancer control device. 
[0002] 
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PRIOR ART 



[Description of the Prior Art] 

When setting up the inspired air volume according to the amount of treading in of the accelerator pedal, the 
structure of preventing superfluous rotation of an engine with a possibility of producing with the inspired air 
volume is adopted as the suction system which supplies gaseous mixture to the so-called combustion 
chamber of an engine. 
[0003] 

As a throttle centrifugal spark advancer used for such a suction system, The throttle valve to which an 
inhalation-of-air opening is set according to the amount of treading in of an accelerator pedal, The thing 
provided with the secondary valve which extracts the inspired air volume which is installed side by side 
with this throttle valve, and is obtained by the throttle valve, and controls superfluous rotation of an engine 
is known, Such a throttle centrifugal spark advancer is widely used, for example as the industrial truck for 
cargo work, a lawn mower, and a throttle centrifugal spark advancer for engines of other various kinds. 
[0004] 

Such a throttle centrifugal spark advancer's general composition is shown in drawin g 12, For this throttle 
centrifugal spark advancer, the throttle valve 10 and the secondary valve 12 are installed in the engine 
intake path side by side. 

As for said throttle valve 1 0, the opening is set up according to the amount of treading in of an accelerator 
pedai. 

[0005] 

Said secondary valve 12 is rotated using DC motor 14, and the opening to an intake path is set up. For 
example, when inspired air volume increases according to the opening of the throttle valve 10, and the 
secondary valve 12 rotates to the side which closes an intake path, inspired air volume is extracted and the 
throttle centrifugal spark advancer which prevents superfluous rotation of an engine when inspired air 
volume increases is constituted. 
[0006] 

And this secondary valve 12 is set up considering the position closed contrary to the position or this which 
usually opens an intake path with the return spring which is not illustrated as an initial position. 
The opening adjustment is performed by rotation of DO motor 14. 

[0007] 

An example of the conventional motor drive circuit used for the drive of said DC motor 14 is shown in 

drawing 13 . 
[0008] 

When the energizing direction of a return spring is defined as a forward direction, in here this conventional 
motor drive open circuit 20, Bridge connection of the two transistors 26 and 28 for switching for a forward 
direction drive and the two transistors 22 and 24 for switching for an opposite direction drive is carried out 
to DC motor 14. Such a bridged circuit is usually called H bridge. 

[0009] 

And the one end side of this bridged circuit is connected to the battery power source Vcc, and the other 
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end side is connected to the ground side. 

By carrying out switclning control of tlie transistor combined with the forward direction or the opposite 
direction selectively, DC motor 14 is rotated to a forward direction and an opposite direction. 
Usually, by this PWM control, although speed control of said DC motor 14 was performed by carrying out 
PWM control of the transistor, when low speed driving of the motor 1 4 was carried out, sufficient motor 
starting current could not be energized but there was a problem that a motor could not be rotated. 
[0010] 

Namely, when the low speed rotary of the motor tends to be carried out using PWM control, it is necessary 
to make duty ratio of driver voltage small and to shorten the applying time substantially, and, When done in 
this way, in order to start a motor, sufFicient current could not be energized, but a motor did not rotate, or 
instability or a hysteresis phenomenon was caused, and a good low speed rotary was not able to be 

realized. 
[0011] 

So, when driving DC motor 14 at a low speed, as shown in d rawing 1 5 , what is called bang-bang control of 
being stabilized and making DC motor 14 drive certainly is performed by setting up the cycle of PWM for a 
long time, and lengthening applying time of the driver voltage per time. This bang-bang control (BANG- 
BANG control) energizes sufficient driving current from setting up the cycle of PWM thru/or the applying 
time of driver voltage for a long time, as shown in drawing 15 , and it can drive a motor certainly. However, 
since time not to impress this one side and voltage also becomes long, the motor 14 will stop in the 
meantime, that is, according to the timing of turning on and off of motor driving voltage, DC motor 14 
repeats rotation and a stop — a stepping drive will be carried out. 
[0012] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Device] 

However, since the energizing force by a return spring is always acting on the secondary valve 1 2 as 
described above, If the stepping drive of DC nnotor 14 is carried out, the springback that the secondary 
valve 1 2 is pulled back by the energizing force of a return spring at the time of motor-off will arise. Thus, in 
the conventional motor drive circuit, if bang-bang control of DC motor 14 is carried out, The hunting 
phenomena that the opening of the secondary valve 12 is pulled back for every OFF timing of driver voltage 
occur, Opening setting out of the secondary valve 12 became very unstable, low speed driving of DC motor 
1 4 was carried out substantially, and there was a problem that the opening of the secondary valve 1 2 could 
not be tuned finely. 
[0013] 

Although lengthening the pulse cycle in Pulse Density Modulation, performing the detecting position of the 
secondary valve 12, and performing feedback control of the opening of the secondary valve 12 for the 
purpose of canceling such fault is also considered, According to such a method, special composition, such 
as potentionmeter for detecting the opening position of a valve and an encoder, will be needed, and the 
control mechanism itself will become intricately and expensive. 
[0014] 

This design is made in view of such conventional SUBJECT, and the purpose, Even when carrying out 
bang-bang control of the DC motor, It is in providing the engine throttle centrifugahspark-advancer control 
device which can perform opening setting out of a secondary valve correctly without being influenced by 
the energizing force of a return spring. 
[0015] 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] 

A throttle valve to which an inhalation-of-air opening is set according to this design and the amount of 
treading in of an accelerator pedal in order to attain said purpose, A secondary valve which is installed side 
by side with said throttle valve, extracts inspired air volume obtained with an opening of the above- 
mentioned throttle valve, and controls superfluous rotation of an engine, In a throttle-valve centrifugal 
spark advancer containing a DC motor which carries out opening adjustment of said secondary valve from 
an initial position energized with a return spring, To said DC motor, at least two switching elements for a 
forward direction drive to said Litang SUPURIGU energizing direction, Bridge connection of at least two 
switching elements for an opposite direction drive is carried out, A motor drive circuit which carries out 
bang-bang control of said switching element, and turns said secondary valve to a target opening position at 
the time of low speed driving of said DC motor and to which it is made to move, At the time of OFF timing 
of said bang-bang control, it is characterized by including a springback prevention circuit which energizes 
driving current for maintenance for resisting energizing force of said return spring and making the present 
opening position stop a secondary valve to said DC motor. 
[0016] 
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OPERATION 



[Function] 

When carrying out bang-bang control of the motor drive circuit according to this design, The driving current 
for maintenance for resisting the energizing force of a return spring and making the present opening 
position stop a secondary valve is energized to a DC motor using a springbacl< prevention circuit at the 
time of the OFF timing of bang-bang control. 
[0017] 

Thereby, at the time of the OFF operation of bang-bang control, a DC motor is driven so that the 
energizing force of a return spring may be offset, and it can prevent certainly the spring back phenomenon 
that a secondary valve is pulled back by the energizing force of a return spring. 

[0018] 

Therefore, according to this design, even when bang-bang control of the DC motor is carried out, a 
secondary valve is turned to a target opening position, and it can control certainly, without generating 
hunting phenomena like before. 
[0019] 
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EXAMPLE 



[Example] 

Next, suitable working example of this design is described in detail based on Drawings. 
[0020] 

The major circuit composition of the throttle centrifugahspark-advancer control device of this design is 
shown in 1 st wo rking example d r a win g 1 . Identical codes are given to drawing 1 2 and the conventional 
device of drawing 1 3 w hich were mentioned above, and a corresponding member, and the explanation is 
omitted to them. 
[0021] 

The throttle centrifugal-spark-advancer control device of working example includes the motor drive circuit 
20 which drives DC motor 14, and the springback prevention circuit 30 which prevents the spring back 
phenomenon at the time of the bang-bang control of the motor drive circuit 20. 
[0022] 

Said motor drive circuit 20 is constituted like the conventional circuit shown in drawing 13 . For example, in 
rotating DC motor 1 4 to the energizing force and the opposite direction of a return spring, as shown in 
drawing 2 , OFF control of the transistors 26 and 28 is carried out, PWM control of the transistors 22 and 
24 is carried out, and it energizes driving current in the figure Nakaya seal direction. 
[0023] 

In carrying out the forward direction drive of the motor 14 in the energizing force and the direction of a 
return spring, as shown in drawing 4 , OFF control of the transistors 22 and 24 is carried out to them, PWM 
control of the transistors 26 and 28 is carried out to them, and it energizes driving current in the figure 
Nakaya seal direction to them, 
[0024] 

Thus, when the motor drive circuit 20 conlrols selectively the four transistors 22, 24, 26, and 28 for 
switching by which bridge connection was carried out to DC motor 1 4, DC motor 1 4 is rotated to an 
opposite direction and a forward direction, and opening adjustment of the secondary valve 12 shown in 

drawing 12 can be performed. 
[0025] 

Although the motor drive circuit 20 carries out PWM control of the transistors 22, 24, 26, and 28 in this 
way and performs opening adjustment of the secondary valve 12, When driving the motor 14 at a low speed 
and tuning the opening of the secondary valve 12 finely, it is as having mentioned above to perform what is 
called bang-bang control that lengthens the cycle of PWM. 
[0026] 

At the time of the OFF timing of said bang-bang control, said springback prevention circuit 30 is formed so 
that the driving current for maintenance for resisting the energizing force of a return spring and making the 
stop position carry out stop holding of the secondary valve 12 may be energized to DC motor 14. While the 
spring back phenomenon that the secondary valve 12 is pulled back with a return spring is prevented 
certainly and carries out the stepping drive of DC motor 14 by this at a low speed at the time of the OFF 
timing of bang-bang control, The secondary valve 12 can be certainly moved to a target opening position. 
[0027] 

The current-limiting resistor 32 which multiple connection of the springback prevention circuit 30 of 
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working example is carried out to tlie transistor 22 for reverse drives, and carries out the ** style of the 
energization current to said driving current for maintenance, Multiple connection is carried out to other 
transistors 24 for reverse drives, and the transistor 34 which forms the energization circuit for a bypass at 
the time of the OFF timing of bang-bang control is included. Said resistance 32 is good also as elements 
and circuitry other than this, if the ** style of the energization current can be carried out to said driving 
current for maintenance. 
[0028] 

Therefore, at the time of the OFF timing of the bang-bang control of the drive circuit 20, as shown in 
drawing 3 . to DC motor 1 4, the current for an opposite direction drive will energize by one [ the transistor 
34 ]. This driving current is controlled by the resistance 32 so that the rotational output of DC motor 14 

serves as a value of the grade which offsets the energizing force of a return spring at this time. Therefore, 
the spring back phenomenon that the secondary vafve 12 is pulled back by the energizing force of a return 
spring will be certainly prevented at the time of the OFF timing of bang-bang control. 
[0029] 

When carrying out bang-bang control of the motor drive circuit 20, it is shown in drawing 5 w hether what 

we do with the on-off control of said each transistors 22-28, and 34. 

[0030] 

It is shown to drawing 6 and drawing 7 by the timing chart at the time of driving the control circuit of 
working example according to the procedure shown in d rawing 5 , and drawing 6 , The timing chart in the 
case of driving DC motor 14 to motor energizing force and a counter direction (opposite direction) and the 
timing chart in case drawing 7 drives DC motor 14 in the energizing force and the direction (forward 
direction) of a down spring are shown, respectively. 
[0031] 

As shown in the figure, when carrying out bang-bang control of the motor drive circuit 20, according to the 
OFF timing, switch control of the transistor 34 for a bypass of the springback preverrtion circuit 30 is 
carried out, and the holding power which offsets the energizing force of a return spring to DC motor 14 is 
given. Thereby, the secondary valve 12 can be turned to a target opening position, and movement controls 
can be carried out certainly. 
[0032] 

The actual opening position which the target opening position of the secondary valve 12 is expressed with a 
dashed line, and is controlled using the circuit of working example is expressed with the solid line to 
drawing 14 . With the device of working example which carries out bang-bang control of the motor drive 
circuit 20, it wiil be understood that the secondary valve 1 2 is certainly controllable in accordance with a 
target opening position, offsetting the energizing force of a return spring, as shown in the figure. 
[0033] 

By the way, as composition of the springback prevention circuit 30 mentioned above, the position of the 
resistance 32 and the transistor 34 may be made reverse, and the composition in this case is shown in 
drawing 8 . 
[0034] 

As shown in drawing 9 , the Orr (OR) gate 36 is connected to the base of the transistor 24 for reverse 
drives, It may form so that the control signal as the DC motor drive circuit 20 may be inputted into one 
input terminal of this OR gate 36 and the control signal as the springback prevention circuit 30 may be 
selectively inputted into the terminal of another side of OR gate 36. Thereby, some transistors 24 of the 
motor drive circuit 20 can be made to serve a double purpose also as a part of circuit of the springback 
prevention circuit 30, and the cost cut of the whole circuit can be aimed at. 
[0035] 

The springback prevention circuit 30 mentioned above can also be post-installed in the drive circuit 20 of 
DC motor 1 4. In [ drawing 10 s hows the composition in this case, and ] the figure. The transistors 22-28 
arranged in the shape of a bridge are formed as IG chip 1 20, and DC motor 1 4 and the springback 
prevention circuit 30 are connected with the circuit shown in drawing 1 e quivalent to the terminal area of 
this IC chip 120. 
[0036] 
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The 2nd suitable working example of this invention is described below the 2 nd working example . 
[0037] 

As a power supply to DC motor 14 mentioned above, the battery attached to the engine is used in many 
cases. In using this battery source, when the power consumption in other electric equipment articles 
increases, power supply voltage falls and there is a possibility that the station keeping of the secondary 
valve 12 at the time of the OFF timing of bang bang control may become unstable. 
[0038] 

That is, if the current for driving DC motor 14 to the ener^zing direction and opposite direction of a return 
spring falls by the voltage variation of a battery source, The running torque of DC motor 1 4 does not result 
in a predetermined value, but there is a possibility that it may be pulled back as a result by the position 
from which the secondary valve 12 separated from the position according to the energizing force of the 
return spring. 
[0039] 

It is shown to d rawing 1 1 by suitable working example of this invention which solved such SUBJECT, and 
the feature of this example, The voltage of the battery source 1 00 is detected and it is in having controlled 
so that the current which flows into DC motor 14 at the time of the OFF timing of bang-bang control 
always served as a fixed value based on this detection result. 
[0040] 

In working example, the motor drive circuit 20 is formed as IC chip 120 like the example shown in drawing 
10. Since the details are the same as that of the circuitry shown in drawing 10 , the explanation is omitted 
here. 
[0041] 

The springback prevention circuit 30 of working example, FET1 14 of ****** by which multiple connection 
was carried out to the transistor 1 10 for a bypass by which multiple connection was carried out to the 
transistor 22 for reverse drives, the transistor 1 1 2 for this bypass-transistors 1 1 0 drive, and other 
transistors 24 for reverse drives is included. 
[0042] 

The resistance 102,104 for partial pressures which carries out the partial pressure output of the voltage of 
the battery source 100, the control circuit 108 where this partial pressure output is inputted, and the 
regulated power supply 106 for said control circuit 108 are included in the circuit of working example. 
[0043] 

Including the microcomputer by which a constant voltage drive is carried out, the output of said partial 
pressure circuit was inputted by the regulated power supply 24 via the A/D converter in the I/O-interface 
face which is not illustrated, and said control circuit 108 has detected the voltage variation of the battery 
source 100 by it. This control circuit 108 is constituted so that IC chip [ which constitutes the motor drive 
circuit 20 ] 120, transistor 112, and FET1 14 may be controlled via the D/A converter in the I/O interface 
which is not illustrated. 
[0044] 

That is, in carrying out PWM control of the motor drive circuit 20, and carrying out drive controlling of DC 
motor 1 4 and carrying out low speed driving of DC motor 1 4, as the drive circuit 24 was described above, it 
is carrying out bang-bang control of the control circuit 108. 
[0045] 

In carrying out bang-bang control of the motor 14, According to the OFF timing of bang-bang control, the 
one drive of the transistor 1 10 for a bypass is carried out via the transistor 112, and PWM control of 
FET114 is carried out so that the predetermined driving current for maintenance may flow into DC motor 
14 according to the voltage variation of the battery source 100 further. 
[0046] 

That is, in the control circuit 108, the relation between the partial pressure voltage inputted via the partial 
pressure resistance 102,104 and the duty ratio for PWM control which balances with a return spring at the 
time of this partial pressure voltage output is beforehand memorized as a look-up table. 
The control circuit 1 08 carries out PWM control of FET1 1 4 by the duty ratio corresponding to the partial 
pressure voltage inputted. 
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[0047] 

Thereby, at the time of the OFF timing of bang-bang control, DC motor 1 4 is unchanging with change of 
power supply voltage, generates the rotational output which balances with the energizing force of a return 
spring, and can prevent the spring back phenomenon of the secondary valve 12 more certainly. 
[0048] 

Various kinds of modification implementation is possible for this design within the limits of the gist of this 

design, without being limited to said each working example. 

[0049] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a circuit diagram for explaining the important section of the throttle centrifugal-spark- 
advancer control device of the engine by this design. 

[Drawing 2] It is an explanatory view of the circuit shown in drawing 1 of operation. 

[Drawing 3]They are other explanatory views of the circuit shown in drawing 1 of operation. 

[Drawing 4] It is another explanatory view of the circuit shown in drawing 1 of operation. 

[Drawing 5]It is a front figure for explaining operation of each member used for the circuit shown in drawing 

i 

[Drawing 6] It is a timing chart for explaining the characteristic of the circuit shown in draw i n g 1. 
[Drawing 7] It is a timing chart for explaining other characteristics of the circuit shown in drawing 1 . 
[Drawing 8]It is a circuit diagram of the modification of the circuit shown in drawing 1 . 
[Drawing 9] lt is a circuit diagram of another modification of the circuit shown in drawing 1 . 
[Drayying lOjIt is a circuit diagram of another modification of the circuit shown in drawing 1 . 
[Drawing 11] It is a circuit diagram showing the 2nd working example of the throttle centrifugal-spark- 
advancer control device of the engine by this design. 

[Drawing 1 2] It is a mimetic diagram showing the outline composition of an engine throttle governor device. 

[Dra wing 13] It is a control circuit figure of the motor used for the control device shown in drawing 12 . 

[Drawing 14] It is a diagram for explaiining the characteristic of the control circuit shown In drawing 1. 

[Drawing 15]it is a diagram for explaining the problem of the control circuit shown in drawing 13 . 

[Description of Notations] 

10 Throttle valve 

1 2 Secondary valve 

14 DC motor 

20 Motor drive circuit 

22 Transistor 

24 Transistor 

26 Transistor 

28 Transistor 

30 Spnngback prevention circuit 

32 Resistance 

34 Bypass transistors 

36 OR gate 36 

1 00 Battery source 

102 Partial pressure resistance 

104 Partial pressure resistance 

106 Regulated power supply 

108 Control circuit 

1 1 0 Transistor 

1 1 2 Transistor 

114 FET 
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120 IC chip 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[Industrial Application] 

This design is related with the opening control structure of the secondary valve for centrifugal spark 
advancers in more detail about an engine throttle centrifugal-spark-advancer control device. 

[0002] 

[Description of the Prior Art] 

When setting up the inspired air volume according to the amount of treading in of the accelerator pedal, the 
structure of preventing superfluous rotation of an engine with a possibility of producing with the inspired air 
volume is adopted as the suction system which supplies gaseous mixture to the so-called combustion 
chamber of an engine. 
[0003] 

As a throttle centrifugal spark advancer used for such a suction system, The throttle valve to which an 
inhalation-of-air opening is set according to the amount of treading in of an accelerator pedal, The thing 
provided with the secondary valve which extracts the inspired air volume which is installed side by side 
with this throttle valve, and is obtained by the throttle vaive, and controls superfluous rotation of an engine 
is known, Such a throttle centrifugal spark advancer is widely used, for example as the industrial truck for 
cargo work, a lawn mower, and a throttle centrifugal spark advancer for engines of other various kinds. 
[0004] 

Such a throttle centrifugal spark advancer's general composition is shown in drawing 1 2 . For this throttle 
centrifugal spark advancer, the throttle valve 10 and the secondary valve 12 are installed in the engine 
intake path side by side. 

As for said throttle valve 10, the opening is set up according to the amount of treading in of an accelerator 
pedal. 

[0005] 

Said secondary vaive 12 is rotated using DC motor 14, and the opening to an intake paWi is set up. For 
example, when inspired air volume increases according to the opening of the throttle valve 10, and the 
secondary valve 1 2 rotates to the side which closes an intake path, inspired air volume is extracted and the 
throttle centrifugal spark advancer which prevents superfluous rotation of an engine when inspired air 
volume increases is constituted. 
[0006] 

And this secondary valve 1 2 is set up considering the position closed contrary to the position or this which 
usually opens an intake path with the return spring which is not illustrated as an initial position. 
The opening adjustment is performed by rotation of DC motor 1 4. 

[0007] 

An example of the conventional motor drive circuit used for the drive of said DC motor 14 is shown in 

drawing 13 . 
[0008] 
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When the energizing direction of a return spring is defined as a forward direction, in here this conventional 
motor drive open circuit 20, Bridge connection of the two transistors 26 and 28 for switching for a forward 
direction drive and the two transistors 22 and 24 for switching for an opposite direction drive is carried out 
to DC motor 14. Such a bridged circuit is usually called H bridge. 

[0009] 

And the one end side of this bridged circuit is connected to the battery power source Vcc, and the other 
end side is connected to the ground side. 

By carrying out switching control of the transistor combined with the forward direction or the opposite 
direction selectively, DC motor 14 is rotated to a forward direction and an opposite direction. 
Usually, by this PWM control, although speed control of said DC motor 14 was performed by carrying out 
PWM control of the transistor, when low speed driving of the motor 1 4 was carried out, sufficient motor 
starting current could not be energized but there was a problem that a motor could not be rotated. 
[0010] 

Namely, when the low speed rotary of the motor tends to be carried out using PWM control, it is necessary 
to make duty ratio of driver voltage small and to shorten the applying time substantially, and, When done in 
this way, in order to start a motor, sufficient current could not be energized, but a motor did not rotate, or 
instability or a hysteresis phenomenon was caused, and a good low speed rotary was not able to be 
realized. 
[0011] 

So, when driving DC motor 14 at a low speed, as shown in dra wing 15 , what is called bang-bang control of 
being stabilized and making DC motor 14 drive certainly is performed by setting up the cycle of PWM for a 
long time, and lengthening applying time of the driver voltage per time. This bang-bang control (BANG- 
BANG control) energizes sufficient driving current from setting up the cycle of PWM thru/or the applying 
time of driver voltage for a long time, as shown in drawing 1 5 , and it can drive a motor certainly. However, 
since time not to impress this one side and voltage also becomes long, the motor 1 4 will stop in the 
meantime, that is, according to the timing of turning on and off of motor driving voltage, DC motor 14 
repeats rotation and a stop — a stepping drive will be carried out. 
[0012] 

[Problem(s) to be Solved by the Device] 

However, since the energizing force by a return spring is always acting on the secondary valve 1 2 as 
described above, If the stepping drive of DC motor 14 is carried out, the springback that the secondary 
valve 1 2 is pulled back by the energizing force of a return spring at the time of motor-off will arise. Thus, in 
the conventional motor drive circuit, if bang-bang control of DC motor 1 4 is carried out, The hunting 
phenomena that the opening of the secondary valve 12 is pulled back for every OFF timing of driver voltage 
occur, Opening setting out of the secondary valve 12 became very unstable, low speed driving of DC motor 
14 was carried out substantially, and there was a problem that the opening of the secondary valve 12 could 
not be tuned finely. 
[0013] 

Although lengthening the pulse cycle in Pulse Density Modulation, performing the detecting position of the 
secondary valve 12, and performing feedback control of the opening of the secondary valve 12 for the 
purpose of canceling such fault is also considered. According to such a method, special composition, such 
as potentionmeter for detecting the opening position of a valve and an encoder, will be needed, and the 

control mechanism itself will become intricately and expensive. 
[0014] 

This design is made in view of such conventional SUBJECT, and the purpose, Even when carrying out 
bang-bang control of the DC motor, it is in providing the engine throttle centrifugal-spari^-advancer control 
device which can perform opening setting out of a secondary valve correctly without being influenced by 
the energizing force of a return spring. 
[0015] 

[Means for Solving the Problem] 

A throttle valve to which an inhalation-of-air opening is set according to this design and the amount of 
treading in of an accelerator pedal in order to attain said purpose, A secondary valve which is installed side 
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by side with said throttle valve, extracts inspired air volume obtained with an opening of the above- 
mentioned throttle valve, and controls superfluous rotation of an engine, In a throttle-valve centrifugal 
spark advancer containing a DC motor which carries out opening adjustment of said secondary valve from 
an initial position energized with a return spring, To said DC motor, at least two switching elements for a 
forward direction drive to said Litang SUPURIGU energizing direction, Bridge connection of at least two 
switching elements for an opposite direction drive is carried out, A motor drive circuit which carries out 
bang-bang control of said switching element, and turns said secondary valve to a target opening position at 
the time of low speed driving of said DC motor and to which it is made to move, At the time of OFF timing 
of said bang-bang control, it is characterized by including a springback prevention circuit which energizes 
driving current for maintenance for resisting energizing force of said return spring and making the present 
opening position stop a secondary valve to said DC motor. 
[0016] 
[Function] 

When carrying out bang-bang control of the motor drive circuit according to this design. The driving current 
for maintenance for resisting the energizing force of a return spring and making the present opening 
position stop a secondary valve is energized to a DC motor using a springback prevention circuit at the 
time of the OFF timing of bang-bang control. 
[001 7] 

Thereby, at the time of the OFF operation of bang-bang control, a DC motor is driven so that the 
energizing force of a return spring may be offset, and it can prevent certainly the spring back phenomenon 
that a secondary valve is pulled back by the energizing force of a return spring, 
[0018] 

Therefore, according to this design, even when bang-bang control of the DC motor is carried out, a 

secondary valve is turned to a target opening position, and it can control certainly, without generating 

hunting phenomena like before. 

[0019] 

[Example] 

Next, suitable working example of this design is described in detail based on Drawings. 

[0020] 

The major circuit composition of the throttle centrrfugahspark-advancer control device of this design is 
shown in 1 st working example drawing 1 . Identical codes are given to drawing 12 and the conventional 
device of drawing 13 which were mentioned above, and a corresponding member, and the explanation is 
omitted to them. 
[0021] 

The throttle centrifugal-spark-advancer control device of working example includes the motor drive circuit 
20 which drives DC motor 1 4, and the springback prevention circuit 30 which prevents the spring back 
phenomenon at the time of the bang-bang control of the motor drive circuit 20. 
[0022] 

Said motor drive circuit 20 is constituted like the conventional circuit shown in drawing 1 3 . For example, in 
rotating DC motor 14 to the energizing force and the opposite direction of a return spring, as shown in 
drawing 2 , OFF control of the transistors 26 and 28 is carried out, PWM control of the transistors 22 and 
24 is carried out, and it energizes driving current in the figure Nakaya seal direction. 

[0023] 

In carrying out the forward direction drive of the motor 14 in the energizing force and the direction of a 
return spring, as shown in drawing 4 , OFF control of the transistors 22 and 24 is carried out to them, PWM 
control of the transistors 26 and 28 is carried out to them, and it energizes driving current in the figure 
Nakaya seal direction to them. 
[0024] 

Thus, when the motor drive circuit 20 controls selectively the four transistors 22, 24, 26, and 28 for 
switching by which bridge connection was carried out to DC motor 1 4, DC motor 1 4 is rotated to an 
opposite direction and a forward direction, and opening adjustment of the secondary valve 1 2 shown in 
drawing 1 2 can be performed. 
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[0025] 

Although the motor drive circuit 20 carries out PWM control of the transistors 22, 24, 26, and 28 in this 
way and performs opening adjustment of the secondary valve 12, When driving the motor 14 at a low speed 
and tuning the opening of the secondary valve 12 finely, it is as having mentioned above to perform what is 

called bang-bang control that lengthens the cycle of PWM. 
[0026] 

At the time of the OFF timing of said bang-bang control, said springback prevention circuit 30 is formed so 
that the driving current for maintenance for resisting the energizing force of a return spring and making the 
stop position carry out stop holding of the secondary valve 12 may be energized to DC motor 14. While the 
spring back phenomenon that the secondary valve 1 2 is pulled back with a return spring is prevented 
certainly and carries out the stepping drive of DC motor 14 by this at a low speed at the time of the OFF 
timing of bang-bang control. The secondary valve 12 can be certainly moved to a target opening position. 
[0027] 

The current-limiting resistor 32 which multiple connection of the springback prevention circuit 30 of 
working example is carried out to the transistor 22 for reverse drives, and carries out the style of the 
energization current to said driving current for maintenance. Multiple connection Is carried out to other 
transistors 24 for reverse drives, and the transistor 34 which forms the energization circuit for a bypass at 
the time of the OFF timing of bang-bang control is included. Said resistance 32 is good also as elements 
and circuitry other than this, if the ** style of the energization current can be carried out to said driving 
current for maintenance. 
[0028] 

Therefore, at the time of the OFF timing of the bang-bang control of the drive circuit 20, as shown in 
drawin g 3, to DC motor 14, the current for an opposite direction drive will energize by one [ the transistor 
34 ]. This driving current is controlled by the resistance 32 so that the rotational output of DC motor 14 
serves as a value of the grade which offsets the energizing force of a return spring at this time. Therefore, 
the spring back phenomenon that the secondary valve 12 is pulled back by the energizing force of a return 
spring will be certainly prevented at the time of the OFF timing of bang-bang control. 
[0029] 

When carrying out bang-bang control of the motor drive circuit 20, it is shown in drawing 5 whether what 

we do with the on-off control of said each transistors 22-28, and 34. 

[0030] 

It is shown to drawing 6 and drawing 7 by the timing chart at the time of driving the control circuit of 
working example according to the procedure shown in drawing 5, and drawing 6 , The timing chart in the 
case of driving DO motor 1 4 to motor energizing force and a counter direction (opposite direction) and the 
timing chart in case drawing 7 drives DC motor 14 in the energizing force and the direction (forward 
direction) of a down spring are shown, respectively. 
[0031] 

As shown in the figure, when carrying out bang-bang control of the motor drive circuit 20, according to the 
OFF timing, switch control of the transistor 34 for a bypass of the springback prevention circuit 30 is 
carried out, and the holding power which offsets the energizing force of a return spring to DC motor 14 is 
given. Thereby, the secondary valve 1 2 can be turned to a target opening position, and movement controls 
can be carried out certainly. 
[0032] 

The actual opening position which the target opening position of the secondary valve 12 is expressed with a 
dashed line, and is controlled using the circuit of working example is expressed with the solid line to 
drawing 14 . With the device of working example which carries out bang-bang control of the motor drive 
circuit 20, it will be understood that the secondary valve 12 is certainly controllable in accordance with a 
target opening position, offsetting the energizing force of a return spring, as shown in the figure. 
[0033] 

By the way, as composition of the springback prevention circuit 30 mentioned above, the position of the 
resistance 32 and the transistor 34 may be made reverse, and the composition in this case is shown in 
drawing 8 . 
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[0034] 

As shown in dr awing 9 , the Orr (OR) gate 36 is connected to the base of the transistor 24 for reverse 
drives, It may form so that the control signal as the DC motor drive circuit 20 may be inputted into one 
input terminal of this OR gate 36 and the control signal as the springback prevention circuit 30 may be 
selectively inputted into the terminal of another side of OR gate 36. Thereby, some transistors 24 of the 
motor drive circuit 20 can be made to serve a double purpose also as a part of circuit of the springback 
prevention circuit 30, and the cost cut of the whole circuit can be aimed at 
[0035] 

The springback prevention circuit 30 mentioned above can also be post-installed in the drive circuit 20 of 
DC motor 14. In [ dr awing 10 shows the composition in this case, and ] the figure, The transistors 22-28 
arranged in the shape of a bridge are formed as IC chip 120, and DC motor 14 and the springback 
prevention circuit 30 are connected with the circuit shown in drawing 1 equivalent to the terminal area of 
this IC chip 120. 
[0036] 

The 2nd suitable working example of this invention is described below the 2nd working example . 
[0037] 

As a power supply to DC motor 1 4 mentioned above, the battery attached to the engine is used in many 
cases. In using this battery source, when the power consumption in other electric equipment articles 
increases, power supply voltage falls and there is a possibility that the station keeping of the secondary 
valve 1 2 at the time of the OFF timing of bang bang control may become unstable. 
[0038] 

That is, if the current for driving DC motor 14 to the energizing direction and opposite direction of a return 
spring falls by the voltage variation of a battery source, The running torque of DC motor 14 does not result 
in a predetermined value, but there is a possibility that it may be pulled back as a result by the position 
from which the secondary valve 1 2 separated from the position according to the energizing force of the 
return spring. 
[0039] 

It is shown to drawi ng 1 1 by suitable working example of this invention which solved such SUBJECT, and 
the feature of this example. The voltage of the battery source 100 is detected and it is in having controlled 
so that the current which flows into DC motor 1 4 at the time of the OFF timing of bang-bang control 
always served as a fixed value based on this detection result. 
[0040] 

In working example, the motor drive circuit 20 is formed as IC chip 1 20 like the example shown in drawing 
_1.0. Since the details are the same as that of the circuitry shown in drawing 10 , the explanation is omitted 
here. 
[0041] 

The springback prevention circuit 30 of working example, FET114 of ****** by which multiple connection 
was carried out to the transistor 1 10 for a bypass by which multiple connection was carried out to the 
transistor 22 for reverse drives, the transistor 112 for this bypass^ransistors 110 drive, and other 
transistors 24 for reverse drives is included. 
[0042] 

The resistance 102,104 for partial pressures which carries out the partial pressure output of the voltage of 
the battery source 100, the control circuit 108 where this partial pressure output is inputted, and the 
regulated power supply 106 for said control circuit 108 are included in the circuit of working example. 

[0043] 

Including the microcomputer by which a constant voltage drive is carried out, the output of said partial 
pressure circuit was inputted by the regulated power supply 24 via the A/D converter in the I/O-interface 
face which is not illustrated, and said control circuit 108 has detected the voltage variation of the battery 
source 1 00 by it. This control circuit 1 08 is constituted so that IC chip [ which constitutes the motor drive 
circuit 20 ] 120, transistor 112, and FET1 14 may be controlled via the D/A converter in the I/O interface 
which is not illustrated. 
[0044] 
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That is, in carrying out PWM control of the motor drive circuit 20, and carrying out drive controlling of DC 
motor 1 4 and carrying out low speed driving of DC motor 1 4, as the drive circuit 24 was described above, it 
is carrying out bang-bang control of the control circuit 108. 
[0045] 

In carrying out bang-bang control of the motor 14, According to the OFF timing of bang-bang control, the 
one drive of the transistor 110 for a bypass is carried out via the transistor 112, and PWM control of 
FET1 1 4 is carried out so that the predetermined driving current for maintenance may flow into DC motor 
14 according to the voltage variation of the battery source 100 further. 
[0046] 

That is, in the control circuit 108, the relation between the partial pressure voltage inputted via the partial 
pressure resistance 102,104 and the duty ratio for PWM control which balances with a return spring at the 
time of this partial pressure voltage output is beforehand memorized as a look-up table. 
The control circuit 108 carries out PWM control of FET1 14 by the duty ratio corresponding to the partial 
pressure voltage inputted. 

[0047] 

Thereby, at the time of the OFF timing of bang-bang control, DC motor 14 is unchanging with change of 
power supply voltage, generates the rotational output which balances with the energizing force of a return 
spring, and can prevent the spring back phenomenon of the secondary valve 12 more certainly. 
[0048] 

Various kinds of modification implementation is possible for this design within the limits of the gist of this 

design, without being limited to said each working example. 

[0049] 

[Effect of the Device] 

As explained above, according to this design, bang-bang control of the motor drive circuit is carried out. 
When controlling a secondary valve in a prescribed opening position, carrying out low speed driving of the 
DC motor. By energizing the driving current for maintenance for resisting the energizing force of a return 
spring and making the present opening position stop a secondary valve at the time of the OFF timing of 
bang-bang control to a DC motor. The springback of a secondary valve is prevented certainly, it can move 
to a prescribed opening position correctly, and a secondary valve can be positioned. 
[0050] 

In particular, according to this design, it is effective in the ability to perform simply and cheaply opening 
acijustment of the secondary valve using bang-bang control, without using a complicated control circuit. 
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CLAIMS 



[Claims] 

[Claim 1]A throttle valve to which an inha!ation-of-air opening is set according to the amount of treading in 
of an accelerator pedal, A secondary valve which is installed side by side with said throttle valve, extracts 
inspired air volume obtained with an opening of the above-mentioned throttle valve, and controls 
superfluous rotation of an engine, In a throttle-valve centrifugal spark advancer containing a DC motor 
which carries out opening adjustment of said secondary valve from an initial position energized with a 
return spring. To said DC motor, at least two switching elements for a forward direction drive to said Lttang 
SUPURIGU energizing direction. Bridge connection of at least two switching elements for an opposite 
direction drive is carried out, A motor drive circuit which carries out bang-bang control of said switching 
element, and turns said secondary valve to a target opening position at the time of low speed driving of said 
DC motor and to which it is made to move, A springback prevention circuit which energizes driving current 
for maintenance for resisting energizing force of said return spring and making the present opening position 
stop a secondary valve at the time of OFF timing of said bang-bang control to said DC motor, ****** — a 
throttle centrifugal-spark-advancer control device of an engine characterized by things. 
[Claim 2]In Claim 1, said springback prevention circuit, The current-limiting circuit unit which multiple 
connection is carried out to either of the switching elements for said reverse drives, and carries out the ** 
style of the energization current to said driving current for maintenance, A throttle centrlfugahspark- 
advancer control device of an engine by which the bypass circuit unit which forms an energization circuit 
for a bypass at the time of OFF timing of said bang-bang control being included to said other switching 
elements for reverse drives. 

[Claim 3]A throttle centrifugai-spark-advancer control device of an engine, wherein said current-limiting 
circuit unit is formed in Claim 2 as a resistance element by which multiple connection was carried out to 

either of the switching elements for said reverse drives. 

[Claim 4]In Claim 2, current variation accompanying change of power supply voltage including a current 
compensation circuit to compensate said current-limiting circuit unit, It is formed as a switching element 
for a bypass by which multiple connection was carried out to either of the switching elements for said 
reverse drives, and said current compensation circuit. Detect change of power supply voltage, and it is 
formed so that fixed driving current for maintenance may flow and PWM control of said switching element 
for a bypass may be carried out at the time of OFF timing of said bang-bang control, A throttle centrifugal- 
spark-advancer control device of an engine resisting influence of said return spring and making the present 
opening position stop a secondary valve at the time of OFF timing of bang-bang control without being 
influenced by change of power supply voltage. 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 11] 
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[Drawing 15] 
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